FIGURE S1.-Genotypes of EP parthenogenetic offspring of asm+/-females. Co-segregation of the asm mutation and its parental centromere can be disrupted by recombination. (A) The maternal genotype. (B-E) The left side of each panel shows diagrams of recombination at the four-strand bivalent stage of Meiosis I, with newly replicated sister chromatids joined by a shared centromere; the right side of each panel shows the genotypes of the half-tetrad offspring that could be produced following the recombinations. (B) In the absence of crossovers between the locus of the mutation and its centromere, all heterozygous markers in the interval will segregate at Meiosis I and only homozygous half-tetrads, asm-/-mutant or asm+/+ wild-type, will be produced. Resulting mutant EP offspring will carry only the parentally linked allele at the centromere, representing a Parental Ditype (PD). (C) Single crossover produces only asm+/-half-tetrads, which may be homozygous for either centromere. Homozygous mutant EP offspring can also be produced following dco: (D) Two-strand dco results in regions of heterozygosity, but preserves the parental association of telomeric and centromeric markers; (E) Four-strand dco results in asm-/-or asm+/+ halftetrads, but now only non-parental combination of the mutation and the centromere, a Non-Parental Ditype (NPD), are observed. Chromatid arms are red if descended from the asm founder chromosome or black if descended from the wild-type chromosome. Centromeres are shown as open circles or ovals. The upper arm of each chromatid is truncated for clarity. 
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FIGURE S2.-Genotypic analysis of the transmission of a centromere marker.
(A) Genotyping of representative individuals from the pedigree described in Fig. 1A indicates inheritance of two alleles of the centromeric microsatellite marker Z11257 through the pedigree. (B) The asm/+ P0 male 14-408 and the wild-type P0 female Tu 002 were each homozygous for a different allele of Z11257. Whereas all F1 females were heterozygous for z11257, a centromere-linked simple sequence repeat (SSR) marker on chromosome 18 (https://wiki.zfin.org/display/prot/MGH-CVRC+Mapping+Resources), all 40 EP half-tetrad mutant offspring (with the exception of mut 30.2) and all 23 EP wild-type offspring, derived from designated (*) F1 females, carried only one allele of the centromere marker. One exceptional mutant (EP mut 30.2) could not have been derived from a sister chromatid pair; this mutant and its presumed wild-type counterpart were eliminated from further quantitative analyses. Genotypic analysis of EP half-tetrad asm mutant and WT offspring is shown, where EP mut 41.1 indicates a mutant parthenogenote derived from the #41 F1 asm+/-female. Thirty-six of the 39 asm mutant offspring inherited the larger SSR allele, indicating linkage to the centromere of chromosome 18; the three mutants harboring the smaller SSR allele were subsequently shown to have resulted from four strand dco events. Groups of individuals with a particular genotype are designated with a different color. Color code: Parental individuals (yellow), F1 heterozygous parents (green), phenotypically mutant half-tetrad progeny (purple), and phenotypic wild-type half-tetrad siblings (orange). 
Female egg donor Gynogenetic Half-tetrad Progeny
Male sperm donor 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46 FIGURE S4.-Sperm-derived centromere alleles are not contributed to EP gynogenetic offspring. Forty-four 3 dpf EP offspring generated from eggs of a single genotyped female (lane 45) that had been activated with "UV-treated" sperm from a male donor (lane 46) were genotyped with the chromosome 18 SSR marker Z22032. Note the absence of the paternal allele in the EP progeny. All EP mutant half-tetrad progeny were genotyped directly. To estimate the numbers of meioses in which no recombination occurred along the asm arm of chromosome 18 as well as those that experienced single or double crossover (dco) recombination events, we start from the following considerations. First, we assume that recombination within the interval between asm and the centromere closely approximates recombination along the entire chromosome arm. Second, the recovery of asm homozygotes is truly representative of the production of sister chromatid pairs homozygous for telomeric markers: homozygous asm mutants survive as well as their wild-type siblings to 5 dpf, the stage at which they were identified as mutant and harvested for analysis.
FIGURE S4
Third, the events recovered in the homozygous mutant EP progeny represent but one-half of the meiotic events that yielded sister chromatid pairs homozygous at the asm locus. We assume reciprocal events produced homozygous wild-type offspring, which in this study were not distinguished from their more frequent heterozygous wild-type siblings. Hence non-recombinant chromosome arms were produced in 68 meioses, and approximately 4 instances of two-strand and 6 instances of four-strand dco occurred among the 1241 meioses studied here. Fourth, as three-strand dcos must produce sister chromatid pairs heterozygous for telomeric markers, we did not recover these events and measure them directly. However, assuming no chromatid interference (HAWLEY and WALKER 2003; ZHAO and SPEED 1996) the expected ratio of 2-strand : 3-strand : 4-strand dcos is 1:2:1, thus predicting 10 three-strand dcos among the meioses recovered here. Given the rarity of dcos, we assume that meioses with three or more crossovers are sufficiently rare as to be ignored in this analysis. In sum, among the 1241 meioses in our analysis, we estimate 68 meioses (5.5%) in which the asm arm failed to recombine (non-recombinant), 20 meioses (1.6%) in which the asm arms experienced dco, and 1153 meioses (92.9%) in which single crossovers affecting the asm arm occurred. As noted by Streisinger et al. (STREISINGER et al. 1986) , if exchanges along a chromosome arm occurred independently of each other, then loci distant from a centromere might assort independently among the EP offspring, and at maximum, two-thirds of the EP offspring should be heterozygous for a marker. The finding that 92.9% of the EP progeny of asm+/-females were heterozygous indicates chiasma
